Eighteen of 19 strains of Saccharomycopsis fibuligera and one of two strains of S. capsularis produced mixtures of C14-C,. 2-D-hydroxy acids in liquid culture medium. The mixture of these acids showed antimicrobial activity against Vibrio tyrogenus but not against the other microorganisms tested. Candida lactosa, a recently described species, was shown to be an isolate of S. fibuligera. Saccharomycopsis (Endomycopsis) fibuligera (Lindner) Klkcker is a well-known and widely distributed yeast frequently isolated from starchy substrates such as moist bread and Oriental fermented foods. Wickerham et al. (9) apparently were the first to demonstrate conclusively that S. fibuligera produces an extracellular amylase, and their finding has been put to such. practical uses as the Symba yeast process in which agricultural and industrial processing wastes are degraded (3). Microscope observation of the culture medium from most strains of S. fibuligera reveals abundant needle-shaped crystals, but their presence and composition seem previously to have gone unreported. The crystals, commonly 3 to 5 um long, are produced on a variety of media including malt extract (ME), yeast-maltose (YM), yeast morphology agar (8), and corn meal agar. Ether extraction of the culture medium removed at least 75% of the crystals as shown by microscope observation. We have identified this crystalline material as a mixture of 2-D-hydroxy fatty acids and found it to have limited antibacterial activity.
Saccharomycopsis (Endomycopsis) fibuligera (Lindner) Klkcker is a well-known and widely distributed yeast frequently isolated from starchy substrates such as moist bread and Oriental fermented foods. Wickerham et al. (9) apparently were the first to demonstrate conclusively that S. fibuligera produces an extracellular amylase, and their finding has been put to such. practical uses as the Symba yeast process in which agricultural and industrial processing wastes are degraded (3) . Microscope observation of the culture medium from most strains of S. fibuligera reveals abundant needle-shaped crystals, but their presence and composition seem previously to have gone unreported. The crystals, commonly 3 to 5 um long, are produced on a variety of media including malt extract (ME), yeast-maltose (YM), yeast morphology agar (8) , and corn meal agar. Ether extraction of the culture medium removed at least 75% of the crystals as shown by microscope observation. We have identified this crystalline material as a mixture of 2-D-hydroxy fatty acids and found it to have limited antibacterial activity.
The media and methods for identifying the yeast cultures were those of Wickerham (8) , and the classification system was that proposed by van der Walt and Scott (4) and von Arx'(1). The 2-D-hydroxy acids were ether-extracted from 4-day-old shake cultures grown in a liquid medium containing 5% Cerelose and 5% malt extract. None of these acids were detected in an ether extract of uninoculated culture medium. The crude ether extract of 2-D-hydroxy acids was first converted to methyl esters (diazomethane) and then to trimethylsilyl derivatives (Regisil, Regis Co.) that were analyzed in a Packard gas chromatograph (model 562). The column (stainless steel, 122 cm by 2 Other disks were pretreated with chloroform alone, ether extract from uninoculated culture medium, uninoculated culture medium, and inoculated culture medium that was heated for 15 min at 100 C to kill the cells. The disks were placed on the surface of pour plates (90 mm) containing 20 ml of agar with either 5 x 101 bacteria or 5 x 101 yeast per ml. Vibrio parahaemolyticus was grown in nutrient agar (Difco) with 3% NaCl at 37 C, but the other microorganisms were tested in TGY agar (0.5% yeast extract, 0.5% tryptone, 0.1% glucose, 0.1% VOL. 26, 1973 K2HPO4, and 2.0% agar) at 28 C. Duplicate plates were prepared with the agar set at pH 6.0 and 7.0.
Of the 19 strains of S. fibuligera examined, only one did not produce a mixture of 2-Dhydroxy acids ( Recently NRRL Y-7170 was described as Candida lactosa Dwidjoseputro (2), but in our examination it readily sporulated and was indistinguishable from other isolates of S. fibuligera.
In tests for antimicrobial activity, Vibrio tyrogenus NRRL B-1033 was inhibited by the 2-D-hydroxy acid mixture from NRRL Y-7170 at both the 0.5-mg (4-mm zone) and 5.0-mg (9-mm zone) levels at pH 6 C18) is similar to that of S. fibuligera but somewhat higher in the C15 component (5, and unpublished data). We tested a sample of this 2-D-hydroxy acid mixture and found it also inhibitory to V. tyrogenus. The taxonomic significance of the occurrence of these acids cannot be adequately evaluated at this time because so few species have been examined. Since antibacterial activity was observed against only one strain in our tests, the possibility that these compounds might aid in establishing a species in a particular habitat or might have some preservative action in Oriental fermented foods seems unlikely. Wang et al. (6, 7) had previously reported that several species of Rhizopus isolated from these same fermented foods possessed antibacterial activity.
